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DOCUMENT NUMBER: 148:493801 

TITLE: Attenuated organ- or tissue-specific microbial 

pathogen and antiinflammatory agent for targeted 
antigenic activation of the immune response to treat 
cancers 

INVENTOR (S) : Gunn, Harold David 

PATENT ASSIGNEE (S) : Can. 

SOURCE: PCT Int. Appl . , 151pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
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PRIORITY APPLN. INFO.: US 2006-553972 A 20061027 
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US 2004-577206P P 20040607 

WO 2005-CA812 A2 20050530 

AB The invention provides in part methods of treating cancers of a 

specific organ or tissue by administering a composition that is antigenically 
specific for one or more microbes that are pathogenic in the specific 
organ or tissue in which the cancer is situated. The 
formulations of the invention thereby facilitate activation of a 



treatment response to a cancer in a particular tissue or 

organ. The compns. may for example include killed or attenuated microbial 
pathogens, and may be administered at sites distant from the 
cancer, for example the skin. In some embodiments, microbial 
species of endogenous flora that are known to cause infection in the 
relevant organ or tissue may be used in the formulation of the antigenic 
compns. In alternative embodiments, exogenous microbial pathogens that 
are known to cause infection in the relevant organ or tissue may be used 
in the formulation of the antigenic compns. The administration of the 
immunogenic compns. may be repeated relatively frequently over a 
relatively long period of time. In embodiments for intradermal or s.c. 
injection, dosages may be adjusted so that injections reproduce a 
consistent visible delayed inflammatory immune reaction at the successive 
site or sites of administration. 
REFERENCE COUNT: 10 THERE ARE 10 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB 27-Examples of 2-amino-4-phenylpyrimidines and their pharmaceutically 

acceptable salts were claimed. For example, Pd(II) mediated coupling of 
phenylboronic acid and 2-amino-4, 6-dichloropyrimidine afforded claimed 
phenylpyrimidine I. In HSP90 binding assays, 8-examples of of the claimed 
compds . exhibited IC50 values ranging from 1-10 |iM. 
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Treating cancer and infectious diseases using human 
monoclonal antibodies to PD-1 (programmed death 1) 
alone or in combination with other immunotherapeutics 
Korman, Alan J.; Srinivasan, Mohan; Wang, Changyu; 
Selby, Mark J.; Chen, Bing; Cardarelli, Josephine M. 
Ono Pharmaceutical Co., Ltd., Japan; Medarex, Inc. 
PCT Int. Appl., 199pp. 
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US 2005-738434P P 20051121 

US 2005-748919P P 20051208 

WO 2006-JP309606 W 20060502 
WO 2006-JP9606 W 20060502 

The present invention provides isolated monoclonal antibodies, 
particularly human monoclonal antibodies, that specifically bind to PD-1 
(programmed death 1; PDCD1) with high affinity. Nucleic acid mols. 
encoding the antibodies of the invention, expression vectors, host cells 
and methods for expressing the antibodies of the invention are also 
provided. Immunocon jugates, bispecific mols. and pharmaceutical compns. 
comprising the antibodies of the invention are also provided. The 



invention also provides methods for detecting PD-1, as well as methods for 
treating various diseases, including cancer and infectious 
diseases, using anti-PD-1 antibodies. The present invention further 
provides methods for using a combination immunotherapy, such as the 
combination of anti-CTLA-4 and anti-PD-1 antibodies, to treat 
hyperprolif erative disease, such as cancer. The invention also 
provides methods for altering adverse events related to treatment 
with such antibodies individually. 
REFERENCE COUNT: 59 THERE ARE 59 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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OTHER SOURCE(S): MARPAT 145:271787 
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Title compds. I [Rl 



0CH3, 0CF3, etc.; R2, R3 = H, halo, CN, etc.; 
R6 = H, halo, CN, etc.; Y = OH, SH] and their pharmaceutical^ 
acceptable salts and formulations were prepared For example, BBr3-mediated 
deprotection of Me ether II [X = CH3] afforded claimed triazolylphenol II 
[X = H] . In heat shock protein (HSP 90) inhibition assays, 10 examples of 
compds. I exhibited IC50 values ranging 0.8-5.2 x 10-7 mol/L. 
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Mammalian subjects having a neoplasm are treated with a virus and a 
camptothecin compound, for example irinotecan or topotecan. The virus is 
selected from the group consisting of a Newcastle disease virus, a measles 
virus, a vesicular stomatitis virus, an influenza virus, a Sindbis virus, 
a picornavirus, and a myxoma virus. The treatment can also include 
administration of a monoclonal antibody against epidermal growth factor 
receptor, for example cetuximab. 
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AB A method of treating cancer, inflammatory disease or an 

infectious disease or condition in a subject in need of such 
treatment is disclosed. The method comprises administering to a 
subject an effective amount of a manzamine, or a rationally modified 
manzamine derivative or analog or an optical isomer or racemate or tautomer 
thereof or a pharmaceutically acceptable salt or prodrug thereof generated 
through optimized fermentation of a Micromonospora, extraction from sponges 

and then 

modified through semisynthesis . Papuamine was purified from the sponge 
Haliclona and also prepared Papuamine showed antimicrobial activity against 
Candida albicans, Cryptococcus neoformans, Staphylococcus aureus, 
Mycobacterium intracellulare, Aspergillus fumigatus, Plamodium falciparum, 
and M. tuberculosis. 
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AB The invention claims therapeutic biocon jugates composed of hydrophilic 

polymers covalently bound to peptides capable of binding specifically to 

ligand expressed on a cell surface. Integrin peptide-polymer 

biocon jugates of the invention prevent cell-cell and cell-extracellular 

matrix interactions. These conjugates may be used in treatment 

of inflammation, autoimmune diseases, cancer, etc. Thus, 

adhesion of human monocytes to tumor necrosis factor a-stimulated, 

ICAM-expressing bovine endothelial cells was blocked by a a 

peptide-dextran conjugate. The peptide was derived from integrin 

am|32 and binds to ICAM-1. 
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AB The invention discloses methods for treatment of abnormal cells 
such as cancer cells in a mammal. The methods involve treating 
the mammal with virus selected from echoviruses and modified 
forms and combination thereof, which recognize integrin a2pi 
for infectivity of the cells. The invention also provided methods for 
screening cells to ascertain whether they are susceptible to 
treatment with viruses for use in a method of the invention as 
well as pharmaceutical compns . for use in the methods. 

REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The present invention relates generally to a method of generating 

lymphocytes specific for particular antigens. More particularly, the 
present invention provides a method for generating antigen-reactive 
T-cells and even more particularly cytotoxic (CD8+) T-cells in vitro 
specific for antigens such as peptide antigens. The method of the present 
invention enables in vitro T-cell priming for particular antigens such as 
antigens on cancer cells, pathogenic cells, viruses or cells 
infected with viruses. The present invention is useful in identifying 
particularly immunogenic antigens for immunotherapy. The present 
invention further provides a method for the treatment or 

prophylaxis of a disease or condition in a subject by generating T-cells 



reactive to an antigenic mol. and administering an effective amount of 
antigen-reactive T-cells to the subject or other compatible host. The 
present invention permits the generation of dendritic cell/T-cell 
populations for use in cellular immunotherapy. 
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The disclosed invention provides a method of improving or prolonging a 
subject's immune response to a vaccine composition comprising heat shock 
protein (HSP) -peptide complexes or a2-macroglobulin 
(a2M) -peptide complexes (hereinafter "HSP/a2M vaccine 

composition"). The HSP-peptide complexes or a2M-peptide complexes of the 
vaccine composition comprise HSP(s) or a2M complexed to a component 
against which an immune response is desired to be induced. In particular 
the invention is directed to methods of improving or prolonging a 
subject's immune response comprising administering an HSP/a2M 
vaccine composition in conjunction with a preparation comprising HSP or a2M 
alone or complexed to a peptide that is not the component against which an 
immune response is desired to be induced (hereinafter "HSP/a2M 
preparation"), i.e., the HSP/a2M preparation does not display the 
immunogenicity of the component. In particular, HSP/a2M vaccine 
compns. are administered in conjunction with HSP/a2M preparation to 
improve or prolong the immune response of a subject against infection or 
cancer . 
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The present invention relates to methods and pharmaceutical compns. useful 
for the prevention and treatment of any disease wherein the 
treatment of such disease would be improved by an enhanced immune 
response, such as infectious diseases, primary and metastatic neoplastic 
diseases (i.e., cancer), or neurodegenerative or amyloid 
diseases. In particular, the contemplated invention is directed to 
methods comprising the administration of heat shock/stress proteins (HSPs) 
or HSP complexes alone or in combination with each other, in combination 
with the administration of an immunoreactive reagent. The invention also 
provides pharmaceutical compns. comprising one or more HSPs or HSP 
complexes in combination with an immunoreactive reagent. Addnl., the 
invention contemplates the use of the methods and compns. of the invention 
to enhance or improve passive immunotherapy and effector cell function. 
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The present invention provides for a method of using heat shock proteins 
(HSPs) to amplify the immune response initiated by a vaccine. HSPs can be 
introduced into a subject before, concurrently, or after the 
administration of a vaccine. The HSPs can also be used to activate 
antigen presenting cells which are then introduced into a subject in 
conjunction with a vaccine. The HSPs used in the methods of the invention 
can be unbound or can be covalently or noncovalently bound to a peptide 
that is unrelated to the vaccine. The subject is preferably mammalian, 
and most preferably human. It is shown by way of example herein that HSPs 
induces secretion of cytokines and surface expression of 
antigen-presenting and co-stimulatory mols. The invention also 
encompasses methods of treatment and prevention of 
cancer and infectious diseases in a subject. The invention also 
discusses the administration of a2-macroglobulin in conjunction with 
a vaccine to enhance the immune response of a subject. 
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AB The invention discloses using heat shock proteins (HSPs) to amplify the 
immune response initiated by a vaccine. HSPs can be introduced into a 
subject before, concurrently, or after the administration of a vaccine. 
The HSPs can also be used to activate antigen presenting cells which are 
then introduced into a subject in conjunction with a vaccine. The HSPs 
used in the methods of the invention can be unbound or can be covalently 
or non-covalently bound to a peptide that is unrelated to the vaccine. 
The subject is preferably mammalian, and most preferably human. It is 
shown by way of example herein that HSPs induces secretion of cytokines 
and surface expression of antigen-presenting and co-stimulatory mols. The 
invention also encompasses methods of treatment and prevention 
of cancer and infectious diseases. 
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treatment or prevention of infectious or pathogenic microbial, bacterial, 
viral and other diseases in warm-blooded animals, including humans and 
pets, is provided. A composition includes at least one therapeutically 
effective form of oxalic acid or oxalate selected from ester, lactone or 
salt form including sodium oxalate, oxalic acid dihydrate, anhydrous oxalic 
acid, oxamide, and oxalate salts, natural or processed foods including 
molds, plants or vegetables containing oxalic acid or oxalate, beverages, 
ligs. or juices containing oxalic acid or oxalate, additives containing oxalic 
acid or oxalate, and combinations thereof. The composition may also contain a 
pharmaceutically acceptable carrier or diluent for the therapeutically 
effective form of oxalic acid or oxalate. Methods are provided including 
the steps of periodically administering, by topical, oral, or parenteral 
application, a therapeutically effective dosage of a composition including at 
least one therapeutically effective form of oxalic acid or oxalate and 
improving chemotherapy reducing the intake of oxalic acid or oxalate 
blockers such as citric acid, ascorbic acid (vitamin C) , pyridoxine 
hydrochloride (vitamin B6), calcium, ale, resins, clays, foods containing 
calcium, beverages containing ale, citric acid, or ascorbic acid, red meat or 
white meat of fowl containing pyridoxine hydrochloride, or other foods 
nutritional supplements or beverages containing oxalic acid or oxalate 
blockers . 
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AB A method of eliciting an immune response in a vertebrate subject. The 

method includes the administration to a vertebrate subject of a composition 
including an amount of a purified complex including calreticulin bound to an 
antigenic mol. to elicit an immune response to the antigenic mol. in the 
vertebrate subject. Therapeutic methods, compns. and kits are also 
disclosed wherein the elicited immune response is utilized as a 
treatment for cancer and for infectious diseases. 
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The present invention relates to immunogenic complexes of heat shock 
proteins (hsp) noncovalent ly bound to exogenous antigenic mols. which when 
administered to an individual elicit specific immunol. responses in the 
host. Methods of prevention and treatment of cancer 
and infectious disease are provided. 
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AB The present invention is directed to non-pathogenic, oncolytic, 

recombinant polioviruses for the treatment of various forms of malignant 
tumors. The recombinant polioviruses of the invention are those in which 
the internal ribosomal entry site (IRES) of the wild-type poliovirus was 
exchanged with the IRES of other picornaviruses , and optionally PI, P3 or 
the 3'NTR thereof was exchanged with that of poliovirus Sabin type. More 
particularly, the present invention is directed to the administration of 
the non-pathogenic, oncolytic, recombinant poliovirus to the tumor 
directly, intrathecally or i.v. to cause tumor necrosis. The method of 
the present invention is particularly useful for the treatment of 
malignant tumors in various organs, such as: breast, colon, bronchial 
passage, epithelial lining of the gastrointestinal, upper respiratory and 
genitourinary tracts, liver, prostate, and the brain. Astounding 
remissions in exptl. animals have been demonstrated for the treatment of 
malignant glioblastoma multiforme, an almost universally fatal neoplasm of 
the central nervous system. 
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AB Immunogenic complexes of heat shock proteins (hsp) noncovalently bound to 
exogenous antigenic mols. are disclosed which, when administered to an 
individual, elicit specific immunol. responses in the host. Methods and 
compns. for prevention and treatment of cancer and 

infectious disease are provided. An hsp70-ovalbumin complex induced a far 
greater cytotoxic T-lymphocyte response than either hsp70 alone or 
ovalbumin alone. 
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(HPeVs), members of the family Picornaviridae, are 



classified into six types, 
recombination among HPeVs, we compar 
(VP1 and 3Dpol) of 37 HPeV isolates 
sequences (types 1-6). Evidence for 



4, 5 and 6 was found. The likelihood of recombi 
the degree of VP1 divergence and differences in 
indicative of evolutionary times of divergence, 
were found to be most similar to those of human 



gate the dynamics and likelihood of 
ed phylogenies of two distant regions 
(types 1 and 3-5) and prototype 
frequent recombination between HPeVl, 



lation was correlated 
.solation dates, both 
These temporal dynamics 
enterovirus species B 



th 



variants. In contrast, HPeV3 remained phylogenetically distinct from 
other types throughout the genome. As HPeV3 is equally divergent in 
nucleotide sequence from the other HPeV types, its genetic isolation may 
reflect different biol. and changed cellular tropisms, arising from the 
deletion of the RGD motif, and likely use of a non-integrin 
receptor . 
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AB The invention provides a method for determining whether a sample contains a 
target microbial agent comprising contacting the sample with an 
ccvP6 integrin under conditions that allow the target microbial 
agent, if present in the sample, to bind to the integrin; and determining 
whether the integrin has any target microbial agent bound thereto. The 
invention also provides a method for determining whether a sample contains 
antibodies to a target microbial agent. Preferably, the target microbial 
agent is foot-and-mouth disease virus (FMDV) . Further aspects of the 
invention comprise kits, polypeptides, polynucleotides, vectors and hosts 
cells for use in the methods of the invention. An ELISA, using 
recombinant avP6 as trapper and guinea pig antibody and rabbit 
anti-guinea pig antibody-horseradish peroxidase conjugate as detector, 
bound and detected all seven FMDV serotypes tested but did not react with 
swine vesicular disease virus. Totally FMDV type-specific reactions 
resulted from an ELISA employing recombinant avP6 as capture 
and monoclonal antibodies as detection reagents. 
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AB The human parechovirus 1 RGD motif in VP1 was studied by 

site-directed mutagenesis. An RGD-to-RGE change gave only 

revertant viruses with a restored RGD, while deletion of GD was 

lethal and nonrevertable . Mutations at the +1 and +2 positions had some 

effect on growth properties and a +1 M-to-P change was lethal. These 

studies indicate that the RGD motif plays a critical role in 

infectivity, presumably by interacting with integrins, and that downstream 

amino acids can have an influence on function. 
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AB The full-length infectious cDNA clone was constructed and sequenced from 
the strain DM of echovirus 9, which was recently isolated from a 
6-wk-old child at the clin. onset of type 1 diabetes. Parallel with the 
isolate DM, the full-length infectious cDNA clone of the prototype strain 
echovirus 9 Barty (Barty-INF) , was constructed and sequenced. 
Genetic relationships of the sequenced echo 9 viruses to the other members 
of the human enterovirus type B species were studied by phylogenetic 
analyses. Comparison of capsid protein sequences showed that the isolate 
DM was closely related to both prototype strains: Hill and Barty-INF. The 
only exception was the inner capsid protein VP4 where serotype specificity 
was not evident and the isolate DM clustered with the strain Hill and the 
strain Barty-INF with echovirus 30 Bastianni. Likewise, the 
nonstructural protein coding region, P2P3, of isolate DM was more similar 
to strain Hill than to strain Barty-INF. However, like echovirus 
9 Barty, the isolate DM contained the RGD-motif in the carboxy 
terminus of capsid protein VP1. By blocking expts. using an RGD 
-containing peptide and a polyclonal rabbit antiserum to the 
avP3-integrin, it was shown that this mol . works as a cellular 
receptor for isolate DM. By using primary human islets, it was shown that 
the isolate DM is capable of infecting insulin-producing p-cells like 
the corresponding prototype strains did. However, only isolate DM was 
clearly cytolytic for p-cells. The infectious clones that were made 
allow further investigations of the mol. features responsible for the 
diabetogenicity of the isolate DM. 
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aseptic meningitis caused by human echovirus 9 

in the summer of 1997 in northern Kyushu, Japan. Sequeno 



of genome position 2504-3358, which encoded a part of VP1, of the nine 
isolated viruses were determined An RGD motif and B-C loop were 
found in all. They were almost identical and closely related to the 
virulent strain Barty. 
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AB The human parechovirus 1 RGD motif in VP1 was studied by 

mutagenesis. An RGD-to-RGE change gave only revertant viruses 

with a restored RGD, while deletion of GD was lethal and 

nonrevertable . Mutations at the +1 and +2 positions had some effect on 

growth properties and a +1 M-to-P change was lethal. These studies 

indicate that the RGD motif plays a critical role in infectivity, 

presumably by interacting with integrins, and that downstream amino acids 

can have an influence on function. 
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ruses 1 and 2 (HPEV1 and HPEV2, resp.), formerly known as 
echoviruses 22 and 23, have been assigned to a novel picornavirus 
genus on the basis of their distinct mol. and biol. properties. To study 
the immunol. characteristics of HPEV1 capsid proteins, antigenic anal, was 



carried out by a peptide scanning technique, which can be used to identify 
the immunogenic peptide sequences of a protein. Partially overlapping 
peptides, representing the capsid of HPEV1, were synthesized using a 12 aa 
window in a three residue shift and reactivity of rabbit and murine HPEV1 
antisera against these peptides were tested. Using this method, an 
antigenic site in the VPO polypeptide, recognized by both rabbit and 
murine antisera, was identified. The sequence of this region was 
conserved among HPEV1 clin. isolates obtained from Finland and the United 
States. Antiserum against this peptide region showed neutralizing 
activity against HPEV1 in cell culture. Because the C-terminal region of 
HPEV1 VP1 contains a functional RGD motif, the antigenicity of 
this region was also tested. By using the corresponding peptide 
antiserum, neutralization of HPEV1 was observed Cross-neutralization between 
HPEV1 and coxsackievirus A9 , an enterovirus with a similar RGD 
motif in VP1, was also detected. 
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AB Human parechovirus 1 (HPEV1) displays an arginine-glycine-aspartic acid ( 
RGD) motif in the VP1 capsid protein, suggesting integrins as 
candidate receptors for HPEV1 . A panel of monoclonal antibodies (MAbs) 
specific for integrins avP3, avpi, and 
avp5, which have the ability to recognize the RGD 
motif, and also a MAb specific for integrin a2pi, an integrin 
that does not recognize the RGD motif, were tested on A549 
cells. Our results showed that integrin av-specific MAb reduced 
infectivity by 85%. To specify which av integrins the virus 
utilizes, we tested MAbs specific to integrins avP3 and 
avpi which reduced infectivity significantly, while a MAb 
specific for integrin avP5, as well as the MAb specific for 
a2pi, showed no reduction When a combination of MAbs specific for 
integrins avP3 and avpi were used, virus infectivity 
was almost completely inhibited; this shows that integrins avp3 
and avpi are utilized by the virus. We therefore proceeded to 
test whether av integrins' natural ligands fibronectin and 

vitronectin had an effect on HPEV1 infectivity. We found that vitronectin 

reduced significantly HPEV1 infectivity, whereas a combination of 

vitronectin and fibronectin abolished infection. To verify the use of 

integrins avP3 and avpi as HPEV1 receptors, CHO 

cells transfected and expressing either integrin avP3 or 

integrin avpi were used. It was shown that the virus could 

successfully infect these cells. However, in immunopptn. expts. using 

HPEV1 virions and allowing the virus to bind to solubilized A549 cell 

extract, we isolated and confirmed by Western blotting the avP3 

heterodimer. In conclusion, we found that HPEV1 utilizes both integrin 

avP3 and avpi as receptors; however, in cells that 

express both integrins, HPEV1 may preferentially bind integrin 



avp3. 
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AB The enterovirus echovirus 9 strain Barty (E9/Barty) is 

pathogenic for newborn mice as well as for humans. In contrast to the 
apathogenic prototype strain Hill, strain Barty encodes an RGD 
motif in the C-terminal part of the structural protein VP1. Data are 
presented that show that E9/Barty binds its target cells via contact of 
the RGD motif to the avP3 integrin (vitronectin 

receptor) , whereas prototype Hill uses a different, still unidentified 
receptor site. Furthermore, virus titers of murine muscle tissue were 
compared after infection of newborn and 1-, 2-, 3- and 12-wk-old mice. 
The replication capacity of the virus decreased dramatically with age of 
the infected mice. Since E9/Barty does not replicate or replicates only 
poorly in mice older than about 5 days, and expression of the vitronectin 
receptor is reported to be down-regulated in striated muscle tissue during 
development, it is suggested that susceptibility of mice to this 
echovirus infection is controlled by the availability of 
ccvp3 integrin. 
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AB Nine independent echovirus 9 isolates obtained from sick 

children in 1995 were studied. It was discovered that these isolates 

differed, in respect to their pathogenicity for newborn mice indicating 

that the degree of human pathogenicity of an echovirus 9 variant 

does not necessarily correlate with mouse pathogenicity. Nevertheless, 

all virus variants were found to code for an RGD-motif within 

their VP1 protein. Hence, the RGD-motif and its highly 

conserved flanking regions are the conditio sine qua non, but, as 



expected, not sufficient for the mouse-pathogenic character. 
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AB Integrin a2 subunit forms in the complex with the pi subunit a 

cell surface receptor binding extracellular matrix mols., such as 

collagens and laminin-1. It is a receptor for echovirus-1, as 

well. Ligands are recognized by the special "inserted" domain (I domain) 

in the integrin a2 subunit. Venom from a pit viper, Bothrops 

jararaca, has been shown to inhibit the interaction of platelet 

cc2pi integrin with collagen because of the action of a 

disintegrin/metalloproteinase named jararhagin. The finding that crude B. 
jararaca venom could prevent the binding of human recombinant ra2I 
domain to type I collagen led us to study jararhagin further. Synthetic 
peptides representing hydrophilic and charged sequences of jararhagin, 
including the RSECD sequence replacing the well known RGD motif 
in the disintegrin-like domain, were synthesized. Although the 
disintegrin-like domain derived peptides failed to inhibit ra2I 
domain binding to collagen, a basic peptide from the metalloproteinase 
domain proved to be functional. In an in vitro assay, the cyclic peptide, 
CTRKKHDNAQC, was shown to bind strongly to human recombinant a2I 
domain and to prevent its binding to type I and IV collagens and to 
laminin-1. Mutational anal, indicated that a sequence of three amino 
acids, arginine-lysine-lysine (RKK) , is essential for ra2I domain 
binding, whereas the mutation of the other amino acids in the peptide had 
little if any effect on its binding function. Importantly, the peptide 
was functional only in the cyclic conformation and its affinity was 
strictly dependent on the size of the cysteine-constrained loop. 
Furthermore, the peptide could not bind to a2I domain in the absence 
of Mg2+, suggesting that the conformation of the I domain was critical, as 
well. Cells could attach to the peptide only if they expressed 
a2pi integrin, and the attachment was inhibited by 
anti-integrin antibodies. 
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AB Picornaviruses have been divided into five genera until recently, when a 

sixth genus, Parechovirus , was defined. Human parechovirus type 1 (HPeVl; 
formerly echovirus 22) was the first recognized member of this 
genus and preliminary sequence anal, of echovirus 23 [now 
renamed human parechovirus type 2 (HPeV2)] suggested that it is also a 
parechovirus. Here we describe the complete nucleotide and predicted 
amino acid sequences of HPeV2, which indicate a close relationship to 
HPeVl throughout the genome. Sequence covariance in the 5' untranslated 
region allows a prediction of the secondary structure, which indicates 
that these parechoviruses have a type 2 internal ribosome entry site, most 
closely related to that of cardioviruses . Overall, HPeV2 has 87.9% amino 
acid identity with HPeVl, most divergence being seen in regions of the 
capsid proteins that probably define antigenic sites. The N-terminal 
sequence extension to VP3, seen only in parechoviruses, is highly basic in 
both viruses, but has a variable sequence, suggesting that it does not 
have a sequence-specific role. There is an RGD motif near the C 
terminus of VP1, in an analogous location to that in HPeVl which is 
believed to be functionally significant. The results confirm that both 
viruses are parechoviruses and give insights into the mol. features of 
this genus. 
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AB In Korea, there was a big outbreak of aseptic meningitis in 1993. Six 
clin. isolates of enterovirus were obtained from patients with aseptic 
meningitis and were identified as echovirus type 9 by serotyping 
with a pool of neutralizing antisera. For mol. characterization of the 
isolates, the nucleotide sequences of 5'-noncoding region (NCR), VP4, VP 2 , 
VP1, 2A and 2C regions of the isolates were compared with the 
corresponding regions of echovirus type 9 Hill and Barty 
strains. Unlike Hill strain, Barty strain contained a C-terminal 
extension to the capsid protein VP1 with an RGD 

( arginine-glycine-aspartic acid) motif. To determine whether similar 
structural features were present in our isolates, their nucleotide 
sequences including the VP1 region were analyzed. All isolates exhibited 
the VP1 extension with the RGD motif. We concluded the Korean 
isolates in the year of 1993 as the echovirus type 9 Barty 

strain although the isolates showed 15-20% nucleotide sequence differences 



in the several genomic regions. 
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AB Antigenic anal, of coxsackievirus A9 (CAV9) was carried out by using a 

peptide scanning method. Immunogenic regions in the capsid proteins VP1, 
VP 2 , and VP3 were recognized by antibodies in the sera of virus-immunized 
rabbits. The peptide sequences were scanned using a 12-amino-acid window 
and three-residue shift. Three immunogenic regions, located in the N- and 
C-terminal parts of VP1 and in the N-terminus of VP3, were identified. 
Trypsin treatment of the virus, known to cleave off the C-terminus of VP1 
containing a functional RGD motif, completely abolished the 
reactivity against this region but did not have any other significant 
effect on antigenicity. In further studies, it was found that the 
RGD motif itself was poorly immunogenic whereas antibody-binding 
sites were located at both sides of the motif. New antigenic sites 
emerged after heat treatment of CAV9 at 56 or 100° prior to 
immunization; in particular, loop structures between p strands in VP2 
exhibited increased immunogenicity . New antigenic sites in VP1 and VP3 
also appeared after the treatments. In spite of the markedly altered 
reactivity in peptide scanning, the virus treated at 56° elicited 
high titers of neutralizing antibodies. To reveal cross-reactive 
antigenic sites, antisera raised against coxsackievirus B3 and 
echovirus 11 were also tested. The cross-reactive antigenic sites 
were located mainly in the N-terminal parts of VP1 and VP3 . 

REFERENCE COUNT: 50 THERE ARE 50 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L7 ANSWER 15 OF 20 CAPLUS COPYRIGHT 2008 ACS on STN 
ACCESSION NUMBER: 1997:567055 CAPLUS 

DOCUMENT NUMBER: 127:245411 
ORIGINAL REFERENCE NO.: 1 2 7 : 4 7 8 6 7a, 4 78 70a 

TITLE: Cell-surface interactions of echovirus 22 

AUTHOR(S) : Pulli, Timo; Koivunen, Erkki; Hyypia, Timo 

CORPORATE SOURCE: National Public Health Institute, Helsinki, FIN-00300, 

Finland 

SOURCE: Journal of Biological Chemistry (1997), 272(34), 

21176-21180 

CODEN: JBCHA3; ISSN: 0021-9258 
PUBLISHER: American Society for Biochemistry and Molecular 

Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Echovirus 22 (EV22) is a picornavirus forming a distinct mol. 

cluster together with echovirus 23. EV22 has an Arg-Gly-Asp ( 
RGD) peptide motif in its capsid protein VP1; similar motifs are 
known to mediate many cell-cell and microbe-host interactions. To 



identify peptide sequences that specifically bind to EV22 and potentially 
play a role in receptor recognition, the authors have used here peptide 
libraries displayed in filamentous phage. They isolated an EV22-binding 
motif CLRSG(R/F)GC. The synthetic CLRSGRGC peptide was able to inhibit 
EV22 infection. The infection was also inhibited by an RGD 

-containing peptide representing the C terminus of the EV22 capsid protein VP1 
and CWDDGWLC (an RGD-binding peptide) . As the EV22-recognizing 
sequence LRSG is found in the integrin pi chain and the entire LRSGRG 
hexapeptide occurs in the matrix metalloproteinase 9 (MMP-9), the authors 
carried out blocking expts. with anti-integr in and anti-MMP-9 antibodies. 
EV22 infection could be blocked in cell cultures with anti-av, 
-pi, and, to a lesser extent, with anti-MMP-9 antibodies. These 
results imply that EV22 recognizes preferentially avpi-integrin 
as a cellular receptor and MMP-9 may also play a role in the cell-surface 
interactions of the virus. 
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AB The recently analyzed sequences of the nonpathogenic prototype strain Hill 
and the mouse-virulent strain Barty of the human echovirus 9 
differ particularly in an insertion coding for an RGD motif at 
the C-terminus of the capsid protein VP1 in the genome of strain Barty. 
To investigate mol. determinants of virulence, the authors generated a 
panel of recombinant viruses derived from cDNA clones of strains Hill and 
Barty. In this communication, the authors show that the mouse-pathogenic 
character of strain Barty correlates with a 310-aa segment including the 
RGD motif. By mutating the RGD to an RGE tripeptide, 
the infectivity of the resulting echovirus 9 clones for GMK 
cells is lost. Furthermore, the authors could show that synthetic 
peptides containing the RGD sequence influence binding of 
mouse-virulent echovirus 9 strains to GMK cells, whereas binding 
of apathogenic strains is not affected. These results suggest that the 
RGD motif is a significant factor affecting pathogenicity of 
echovirus 9 strains. 
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AB As part of a study of the mol. basis of pathogenicity of echovirus 
9, the complete nucleotide sequence of the mouse-virulent 
echovirus 9 strain Barty was determined Excluding the poly (A) tail, 
the complete RNA genome is composed of 7451 bases. The postulated open 
reading frame extends from nucleotide (nt) 741 to 7349 and predicts a 
polyprotein of 2203 amino acids (aa) . As compared with the sequence of 
the echovirus 9 prototype strain Hill, which is a-pathogenic for 
newborn mice, 1492 nt are exchanged, leading to 9% divergence of the 
deduced amino acid sequence. The foremost difference between both strains 
is located at the C-terminus of the capsid protein VP1. In the case of 
strain Barty, an addnl. 10 aa fragment, including an RGD motif, 
is inserted. 
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AB Echoviruses are the largest enterovirus subgroup consisting of 

32 serotypes. They are common human pathogens causing, for example, 
meningitis, encephalitis and exanthema, but in spite of their clin. 
importance, relatively little is known about their biol. To illuminate 
the mol. characteristics of echo-viruses, we have completed the genomic 
sequence of serotype 11. The RNA genome is 7438 nucleotides in length and 
it codes for a 2195 amino acid long polyprotein. When compared to other 
sequenced enteroviruses, echo-virus 11 (EV11) shows remarkable similarity 
with coxsackie B viruses (CBVs) and coxsackievirus A9 (CAV9) . On the 
basis of amino acid sequence homol. in the capsid region, CAV9 is the 
virus most closely related to EV11. These two viruses have an apparent 
insertion sequence located at the C-terminus of the VP1 polypeptide. 
EV11, however, lacks the RGD motif found in the corresponding 
region of CAV9 . The organization of the 5' end noncoding region resembles 
that of other enteroviruses, but contains a 12 nucleotides long poly-U 
stretch not seen in any other enterovirus sequenced to date. 
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AB Recent sequence anal, revealed that the human pathogen echovirus 

22 (EV22) is genetically distant from all the other picornaviruses studied 
to data (T. Hyypiae, C. Horsnell, M. Maaronen, M. Khan, N. Kalkkinen, P. 
Auvinen, L. Kinnunen, and G. Stanway, Proc. Natl. Acad. Sci. USA 
89:8847-8851, 1992). We have further characterized the biol. properties 
of the virus and show here that the virion has properties similar to those 
of other picornaviruses. However, the protein composition is unique, in that 
most copies of one of the three major capsid proteins, VPO, do not undergo 
the further processing to VP2 and VP4 observed during the maturation of the 
virus in previously studied picornaviruses. Alignment of the capsid 
protein sequences with those of other picornaviruses revealed, 
furthermore, that the VP3 polypeptide contains an apparent insertion of 
approx. 25 amino acids at its amino terminus. An 
arginine-glycine-aspartic acid (RGD) motif is found in VP1, and 
by using synthetic peptides, it was shown that this sequence plays a role 
in cell surface receptor recognition. Finally, EV23 was shown to share 
remarkable identity with EV22 in certain parts of the genome and also 
belongs to this previously unrecognized picornavirus group. 
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AB Attachment and entry of coxsackievirus A9 (CAV-9) to GMK cells were 

previously shown to be dependent on an arginine-glycine-aspartic acid ( 
RGD) motif in the capsid protein VP1, suggesting integrins as 
candidate receptors for the virus. The authors have pursued the matter 
further and show that antibodies specific for the av and/or P3 
integrin subunits protect GMK cells from CAV-9 infection. Affinity 
purification of radioiodinated cell surface proteins using CAV-9 or 
virus-specific peptide (RRRGDL) columns confirmed that the avp3 
heterodimer, known as the vitronectin receptor, is recognized by the virus 
in GMK cells. Other proteins, of lower mol. weight (less than 40 kDa) , were 
also bound to and specifically eluted from the columns, but their possible 
role in attachment and entry of CAV-9 remains to be elucidated by further 
studies. Of several other related viruses studied, only echovirus 
22, which also has an RGD motif in the VP1 capsid protein, was 
found to compete for cell surface binding with CAV-9. 



